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(57) Abstract: 

PURPOSE: To improving cleaning effects by removing 
the contaminants that have brought into a 
semiconductor wafer during ion implantation. 
CONSTITUTION: A method of cleaning semiconductor 
wafer comprises the steps of introducing vaporized 
hydrogen fluoride from a container 5 into a 
plastic chamber 7 to perform vapor-phase cleaning 
of a wafer 1, and rinsing the wafer with pure 
water. This method may further comprise heating 
the wafer at 70-120° C after the rinsing step. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the washing method which used together 
gaseous-phase washing using the steam about the semiconductor substrate washing method. 
[0002] 

[Description of the Prior Art] Conventionally, the immersing formula wet cleaning method immersed in 
the medical fluid tub which put in penetrant removers, such as a hydrochloric-acid-hydrogen peroxide 
and a sulfuric-acid-hydrogen peroxide, in a semiconductor substrate as the washing method of the 
pollution metal of a semiconductor substrate is used widely. 

[0003] Moreover, in order to solve the trouble of these immersing formula wet cleaning methods 
recently, as shown in the block diagram of drawing 6 , the method of carrying out the pure water rinse of 
the semiconductor substrate after processing with a hydrogen fluoride steam is proposed. The 
semiconductor substrate 1 is supported by the rotation susceptor 2, and is placed into hydrogeji fluoride 
and a synthetic-resin chamber 7, for example like Teflon which does not react. It fills up- wj tK nitrogen 
through arbitr ary mass -flow c ontrollers 9 and b ^ilbgjLfirt^ inletjjjrt first in tKe"chambeT7 

made ofsyntHetic reslii. 1 hen, rotating the rqtationbase_2, the steamjgener ated by the stean^ generator 4 
is introduced in the chamb^7jriade of synthetic resin_5atiijiifrogen, and semiconductor substrate 1 
front face is made to become wet uniformly. Since washing advances uniformly all over semiconductor 
substrate 1, this is important. 

[0004] After exhausting for an exhaust port 12, pouring nitrogen in the chamber 7 made of synthetic 
resin again, a hydrogen fluon^esteamjs^n^ated with the hydrogen fluoride container 5 heated^at^0 :L _ 
80 degrees C with^^heater6TBytEe^^s-flow controller 9, a hydrogen fluoride steam islnfroduced 
in the chamberj^ad$,c^yntheticj^ and washing is performed. The rotation base 2 is 

/i^^otat^drduqngw Washing advances by removal of the oxide by the 

*^/^|^hydrogen fluoride^stein. The end of washing is made by filling up the inside of the chamber 7 made of 

synthetic resin^ith nitrogen. 
^ [0005] 

[Problem(s) to be Solved by the Invention] Drawing 7 is a graph which shows the trouble of the 
conventional immersing formula wet washing method, and shows the atomic number of the iron around 
[ the processing number of sheets of a semiconductor substrate ] 1 square centimeter of semiconductor 
substrate front faces. Here, A in drawing is an aqueous ammonia-hydrogen-peroxide system, and B is 
the penetrant remover of a hydrochloric-aeid-hydrogen-peroxide system. The iron adhering to the 
semiconductor substrate front face is common knowledge as a metal which degrades the isolation 
voltage of an oxide film remarkably and degrades the reliability of an integrated circuit. 
[0006] By the conventional immersing formula wet washing method, by processing a semiconductor 
substrate in a penetrant remover continuously, the contamination of a semiconductor substrate front face 
is accumulated in liquid, and it carries out the reattachment to other semiconductor substrates. The 
coating weight increased in connection with processing number of sheets, and had the trouble that a 
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cleaning effect faded. Moreover, in the conventional immersing formula wet cleaning method, in order 
to combine two or more washing tubs, there was also a trouble that equipment tends to become large. 
[0007] Although the method of carrying out the pure water rinse of the semiconductor substrate after 
processing with a hydrogen fluoride steam was proposed recently in order to solve the above trouble, 
there was a trouble that there was no removal capacity of the low pollution element of the ionization 
tendency of copper, gold, etc., and there was no removal capacity of the contamination driven in in the 
semiconductor substrate by the ion implantation etc. 
[0008] 

[Means for Solving the Problem] The washing method of this invention is the method of including the 
process which heats a semiconductor substrate at 70 -120 degrees C in addjtion to a met hod including the 
process which carries out a pure water rinse, ortRe^ove-mentioned method, after carrying out gaseous- 
phase washing processin g of the semiconductor substrate for a hydroge n fluoride s team ant ho^pne. 
[0009] ' " : 

[Function] Since the oxidation capacity of the semiconductor substrate by ozone increases by heating a 
semiconductor substrate and hydrogen fluoride removes the oxide continuously, it is possible to remove 
even the contamination driven into the interior of a semiconductor substrate with an ion implantation 
etc. 
[0010] 

[Example] Next, this invention is explained with reference to a drawing. 

[001 1] Drawing 1 is the block diagram of the semiconductor substrate washing station of the example 1 

of this invention. The semiconductor substrate 1 is s upport ecTbyjhe rotation susceptor 2 T and is placed 

into hydrogen fluoride, ozone, etcT and1Tchamber7 made~ofthe synthetic resin which does not react, for 
example like Teflon. It fills up with nttroggn throughjffi controllers 9 and bulbs 8 from 

the nitrogen inlet 1 1 at first in the chamber 7 made of synthetic resin. 

[00 1 2] Then, rotating the-t dtation base 2 . the s team generated byj h e steam generato n3 is introduced in 
the chamber 7 made of synthetic resin with nitrogen, and semiconductor substrate 1 front facejs made to 
become wet uniformly^ Si#6e washing advances uniformly all over semiconductor^ubstrate 1, this is 
important. After exhausting for an exhaust port 12, pouring nitrogen in the chamber 7 made of synthetic 
resin again, a hydrogen fl uoride steam is gen graled with the hydrogen fluoride container 5 heated at 30- 
80 (Jegees£_^ith4h^ heater 6. 

[0013}T5yThemass-flow controller 9, a hydrogen fluoride steam is introduced in the chamber 7 made of 
synthetic resin with nirrogenTSimultaneously, the oxygen introduced from the oxyggnjn let 10 is an 
ozsmatgt-3, after ozonizing, it is adjusted to O.l - 20vo l% by the mass-flow controller 9, it is introduced 
m the chamber 7 made of synthetic resin,~aml washing is performed. Since the amountof introduction of 
ozone does not ha ye a cleaning effect and i ts substrate front face is ruined at more than20vol%, it is 
good to set it as this range less than [ 0. 1 vol% ]. The rotation base 2 is rotated~flu ring w^sBng for 

brm washing^Jfi^ashing advances by oxidization and removal of the oxide by the hydrogen fluoride 
steambt semiconductor substogfeJJro nt face oX ozone. 
[0014] The entfof wasEing is made by filling up the inside of the chamber 7 made of synthetic resin 
wittijoitaigen. Since the existence of the oxide film of semiconductor substrate 1 front face after 
washing can also be chosen before it by passing either a hydrogen fluoride steam or ozone in the 
chamber 7 made of synthetic resin, the surface state according to the back process is realizable. The 
semiconductor substrate 1 which came out of the synthetic-resin chamber 7 is dried after the rinse in 
pure water after washing. 

[00 1 5] It is a book to the graph of drawing 3 and drawing 4 . 

[00 1 6] Drawing 3 washes the semiconductor substrate intentionally polluted with the metal by the 
conventional cleaning methods A, B, and C and the cleaning method of this invention, and compares the 
removal effect of a contamination. Here, A in drawing carries out an aqueous ammonia-hydrogen 
peroxide, and B carries out the pure water rinse of the immersing formula wet cleaning method of a 
hydrochloric-acid-hydrogen peroxide, and the C, after processing with a hydrogen fluoride steam. It 
turns out that this invention shows the conventional washing method and the contamination removal 
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effect more than equivalent also about the metal of aluminum, iron, or copper. 
[001 7] Drawing 4 is a graph which shows the concentration of contamination of the iron on the front 
face of a substrate accompanying the processing number of sheets of a semiconductor substrate. 
Although the concentration of contamination is increasing the conventional immersing formula wet 
cleaning methods A and B in connection with processing number of sheets, the inclination is not seen in 
C or this invention. 

[001 8] Drawing 2 is the block diagram of the semiconductor washing station of the example 2 of this 
(• invention. In addition to the example 1, in this example, iUscharacterized by heating the semiconductor 
/substrate 1 at 70-120 degrees C using a heater 4-3<In-the washing method of an example 1, by continuing 
/heating the semicoadustorsubstrate 1 at 70- 1 IQ.^sg&e& Cy the oxi^tio nofoz one increase s^nd-^r-^ 
/ o xidization of semiconductoTsubstf^ is prom otedJiiQmJIhe pxidjejs 

/ continuously remoy eH by the hy dr ogen^fluoride^steam. f^ |^ore,,eyen4he. contamination driven into 

th^er!nterior^£^ su bstrate b y the ion'implantation etc. is removable. 
L, [0019] Drawing5 ls a grafflrwhietaghows the relation 5etwe<g n^bslTate J£niperature and the 
degont^nination effect. The semiconductor substrate used here drives a metal contamination into the 
interior of a substrate with an ion implantation. It turns out witlrelevation of temperature that the 
/removal effect of a co ntamination has shown u p more notably^ It turns out that the removal effect is 
about 100% jibove 70 deg sesC f and is saturated. However, if substrate temperaliirejbecom es 1 20 
degrees C or more, pervasion of a semi c onductor substrate w ilTprogggs^ndJhe dry area on the front 
face of a substrate will appear. Therefore, semiconductor substaite "^ C 
preferably good 90 degrees C. 

[0020] Moreover, since the above-mentioned example does not need to combine some kinds of washing 
tubs, ** space-ization of a washing station is also attained. 
[0021] 

[Effect of the Invention] As explained above, in order that this invention may process a semiconductor 
substrate in the jiydroge pJluQrid^ 0.1 - 20vo l2Lozone, there is no increase in the 

surface contamination concentration accompanying processing number of sheets like an immersing 
formula wet cleaning method, and a cleaning effect is also beyond the conventional typical washing 
method. 

[0022] In addition, it is possible by performing same processing to remove even the contamination 
driven into the interior of a semiconductor substrate with an ion implantation etc., heating preferably 70- 
IjO degrees C, of semiconductor substrates at 90 degrees C. Moreover, since this invention does not 
need to combine some kinds of washing tubs, ** space-ization of a washing station is also attained. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor substrate washing method characterized by carrying out the pure water 
rinse of the semiconductor substrate after gaseous-phase washing processing in the hydrogen fluoride 
steam containing ozone. 

[Claim 2] The semiconductor substrate washing method according to claim 1 which is the temperature 
requirement whose temperature of the semiconductor substrate by which washing processing is carried 
out is 70-120 degrees C. 



[Translation done.] 
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